Low-angle neutron scattering analysis of Na/K-ATPase in detergent solution.
Purified Na/K-ATPase from guinea pig renal outer medulla has been delipidated and solubilized in Brij 58 (polyoxyethylene ether; C-16, E-20). At a concentration of 2 mg of Brij 58/mg of protein, about one-half the enzyme complement was solubilized and almost 50% of Na/K-ATPase activity was retained by the enzyme-micelle complex. Guinier plots of the neutron scattering profiles yielded no evidence of heterogeneity with respect to subunit composition or the state of aggregation in the solubilized oligomers. Contrast matching with D2O used to obtain estimates of the molecular weight of the micellar form of Na/K-ATPase gave a mean value of 310,000 +/- 42,700, which corresponds to an alpha 2 beta 2 tetramer. A Stuhrmann plot of the neutron scattering data yielded an estimated radius of gyration of 67 A. The Stuhrmann plot also indicated an asymmetrical distribution of neutron scattering density. On the basis of the Stuhrmann plot parameters, the estimated molecular weight, and the radius of gyration, a low-resolution model was formulated of the oligomeric unit of Na/K-ATPase.